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DETAILED ACTION 
Claim Rejections - 35 USC § 103 

1 . The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

2. Claims 16, 19-26, 29-30 and 75-78 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Ashjaee et al (US 6,482,307) in view of Johansson et al (US 
2002/0077031). 

Ashjaee et al teach (see abstract, figure 4 and associated description) an ECMP 
apparatus including a rotatable platen (32) to support a polishing pad, a weir (9c in 
figure 3) to contain an electrolyte on the polishing pad, a carrier head (10 in figure 3) to 
hold a substrate (16) against the polishing pad, a first electrical contact for connection to 
a first electrode (9) for contacting the polishing electrolyte on the polishing pad, the first 
electrode positioned on the platen (32) and substantially spanning the platen, a second 
electrical contact for connection to second electrode (30) for contacting the substrate in 
contact with the polishing pad, a voltage source to apply a voltage between the first 
electrical contact and the second electrical contact. 

Thus, Ashjaee et al fail to teach an eddy current sensor secured to the platen 
including a coil to generate a magnetic field to induce eddy currents in a metal layer in 
the substrate while the sensor is positioned adjacent the substrate. 
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Johansson et al teach (see figure 2A-7D) an eddy current sensor for a CMP 
apparatus that was attached to the platen and included a coil to generate a magnetic 
field to induce eddy currents in a metal layer in the substrate while the sensor is 
positioned adjacent the substrate. 

Therefore, it would have been obvious to one of ordinary skill in the art to have 
incorporated the eddy current sensor of Johansson et al in the device of Ashjaee et al 
because the eddy current sensor of Johansson et al was able to detect changes in the 
thickness of a conductive film on the surface of a semiconductor wafer, thereby 
detecting when the proper amount of polishing had been performed (i.e.-indicating an 
end point of the polishing process). The eddy current sensor of Johansson et al was 
located in a housing in a cavity in the platen and the housing had a projection that 
extended above the top surface of the platen (see figures 4B or 4C). 

With respect to the fact that the housing extended through an aperture in the first 
electrode, Johansson et al teach (see col. 4, lines 40-65) that if the polishing pad (or 
any material positioned between the eddy current sensor and the substrate) is not 
sufficiently thin or non-magnetic, an aperture is required to allow the proper sensing 
function to occur. Therefore, it would have been obvious to one of ordinary skill in the 
art to have placed an aperture in the first electrode of Ashjaee et al for placement of the 
eddy current sensor of Johansson et al because the electrode material would have 
interfered with the operation of the eddy current sensor. 
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Regarding claim 20, the eddy current sensor included (see figure 6) a core at 
least a portion of which is positioned in the projection above the top surface of the 
platen. 

Regarding claim 21 , the apparatus of both Ashjaee et al and Johansson et al 
included a polishing pad positioned on the platen. Johansson et al teach (see figure 
4C) that the polishing pad included an aperture aligned with the sensor. 

Regarding claim 22, Johansson et al teach (see figure 4C) that the housing 
extended partially into the aperture. 

Regarding claims 23, 24 and 76, although not expressly disclosed by Johansson 
et al, since the eddy current sensor would have been adversely affected by the 
electrolyte, it would have been obvious to one of ordinary skill in the art to have 
provided a conventional sealing means, such as an o-ring, to isolate the sensor from the 
electrolyte. 

Regarding claims 25 and 26, Ashjaee et al teach (see figure 5 and col. 4, lines 
34-59) a pad to contact the wafer included an upper layer biased to provide the proper 
current to the substrate (i.e.-the second electrical contact of the present invention) and a 
lower layer biased to provide the proper current to the electrolyte (i.e.-the first electrical 
contact of the present invention). The second electrode would have been required to 
contain an aperture above the eddy current sensor so that the second electrode did not 
effect the measurement of the metal layer on the substrate. As above, the eddy current 
sensor would have required minimal interference between itself and the substrate. 
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Thus, one of ordinary skill in the art would have placed a aperture in the second 
electrode for allowing unobstructed sensing. 

Regarding claims 28 and 29, Ashjaee et al teach (see figure 4) the first electrode 
(9). The first electrode would have been required to contain an aperture around the 
eddy current sensor so that the eddy current sensor could have been placed as close to 
the surface as possible. As such it would have been obvious to have located the eddy 
current sensor at least partially in the aperture of the first electrode. The first electrode 
was located between the platen (32) and the non-conductive polishing layer (8). 

Regarding claim 75, Johansson et al suggest forming the aperture through the 
entire polishing pad (see figure 4C) if the polishing pad interfered with operation of the 
eddy current sensor (see col. 4, lines 56-65). 

Regarding claim 77 and 78, the second electrode (30) of Ashjaee et al was 
provided by a conductive element embedded in the polishing pad and extending there 
through. 

Response to Arguments 

3. Applicant's arguments filed 30 December 2005 have been fully considered but 
they are not persuasive. Applicant argued that the prior art does not teach or suggest 
the first electrode having an aperture. 

In response, Applicant's attention is directed (as above) to col. 4, lines 40-65 of 
Johansson et al. Johansson e al teach that if the polishing pad was sufficiently thin or 
had minimal magnetic and electrical conductivity that no aperture would be required. 
Thus, Johansson et al clearly teach that if there were materials which were not 
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« 

sufficiently thin or did have substantial magnetic and electrical conductivity, that an 
aperture (recess) would have been required in order to allow the eddy current sensor to 
operate in its designed manner. 

Conclusion 

4. Applicant's amendment necessitated the new ground(s) of rejection presented in 
this Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP 
§ 706.07(a). Applicant is reminded of the extension of time policy as set forth in 37 
CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1 .136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the date of this final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Harry D. Wilkins, III whose telephone number is 571- 
272-1251 . The examiner can normally be reached on M-F 8:30am-5:00pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Roy V. King can be reached on 571-272-1244. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 
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